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TITLE OF THE INVENTION 
Cast Practice Fish 

FIELD OF THE INVENTION 
[0001] This invention relates generally to a mechanical practice fish which can be 
used to assist operators in learning how to effectively cast fishing lures. 

BACKGROUND OF THE INVENTION 
[0002] Success with the sport of fishing depends on one's ability to accurately 
place a fly or lure in the correct spot in relationship to the fish. For example, if one 
casts too far away from the fish, the fish might not respond. If one casts too close to 
the fish, this may scare the fish. Sometimes a fisherperson will cast to a fish that is 
not moving, in which case the fly or lure should be placed in a strike zone in front of 
the fish. Placing a fly or lure in the fish's strike zone means that the fly or lure is 
placed in a position and manner such that the fish will bite the lure or fly. Sometimes 
a fisherperson casts to a moving fish, this requires the fisherperson to place the fly or 
lure in a strike zone ahead of the moving fish by anticipating the path of the fish. 
Unfortunately, casting to a moving fish can be a difficult situation to simulate in a 
teaching situation. Consequently, a device for accurately simulating the behavior of 
a stationary or moving fish is desired. 



[0003] 



BRIEF SUMMARY OF THE INVENTION 
This invention has as its primary objective the ability to allow an instructor 
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to simulate many fishing situations with a student. However, the invention will also 
allow an individual to practice more effectively when alone. Having a fish shaped 
training device which actually moves and is capable of performing a detection cycle 
in which the fish stops when cast to correctly will give immediate feedback to the 
student who is trying to learn to cast correctly. When cast to correctly, the fish 
shaped training device will stop, its eyes will glow, and it will make a noise similar to 
line being stripped off a reel. This will be immediate positive feedback. When cast to 
incorrectly, the fish will remain in seeking mode. 

[0004] It is a further object of this invention to provide a teaching aid for use in 
casting and placing a fly/lure to a fish that is in motion. It is a further object of this 
invention to provide a means of giving positive audio and visual feedback when a 
cast is placed correctly. It is a further object of this invention to design a practice aid, 
which is safe, sturdy and practical, and that can be used on flat, level surfaces, 
indoors or outdoors. It is a further object of this invention to design a practice aid 
device, which may be used individually, or in a teacher/pupil setting to simulate 
fishing situations. It is a further object of this invention to design a practice aid 
device, which is capable of automatically moving in a preprogrammed loop-shaped 
path, or in a circular path. 

[0005] These and other objects and advantages of the invention will become 
readily apparent as the following description is read in conjunction with the 
accompanying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 
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[0006] Figs. 1 and 3 show the present invention in seeking mode; 

[0007] Figs. 2 and 4 show the present invention in detected mode; 

[0008] Fig. 5 shows the detection zone of Figs. 1-4; 

[0009] Fig. 6 shows the present invention in active mode; 

[00010] Fig. 7 shows the present invention in passive mode; 

[0001 1] Figs. 8, 9, and 10 show the present invention in manual, circular, and loop 

mode, respectively; 

[0001 2] Figs. 1 1 A and 1 1 B shows tail motor assembly of the present invention; 
[00013] Fig. 12 shows a chassis and two shells of the present invention; 
[00014] Fig. 13 shows a detailed horizontal view of the present invention; 
[00015] Figs. 14A and 14B shows the bone fish embodiment of the present 
invention; 

[0001 6] Figs. 1 5A and 1 5B shows the bass fish embodiment of the present 
invention; 

[00017] Figs. 16 and 17 show the reflective lure for use in passive detection mode; 
[00018] Figs. 18 and 19 show the IR lure for use in active detection mode; 
[0001 9] Figs. 20-22 show the remote controller module of the present invention; 
[00020] Figs. 23-24 show details of the passive detection system of the present 
invention; 

[00021] Fig. 25 shows details of the active detection system of the present 
invention; 

[00022] Fig. 26 shows an additional view of the IR lure of Figs. 18 and 19; 

[00023] Fig. 27 shows the steering linkage of the present invention; 

[00024] Figs. 28A and 28B shows the mechanism for mounting a shell onto the 
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chassis; 

[00025] Figs. 29-32 show signal conditioning blocks of the present invention; 

[00026] Figs. 33-34 show loop timing control blocks of the present invention; and 

[00027] Fig. 35 shows an overall control block of the present invention. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[00028] This invention results from the realization that to truly teach and practice 
casting to a person or refine casting skills during practice, the use of a simulated 
moving fish is needed. As shown in Fig. 1, this is accomplished by using a plastic 
shaped fish shell 3/4 mounted on a four-wheel chassis 1 which can be remotely 
controlled much like a child's toy vehicle. The chassis 1 has several fish shaped shell 
bodies that can be mounted thereupon. This allows a caster 116 holding a rod 1 12 
to practice, for example, with a saltwater bone fish or a freshwater bass fish. Large 
mouth bass are often fished for by people who cast spinning or bait casting, plug 
type baits, while bone fish are often fished for by fly fishers who cast small, 
lightweight flies to the fish. The plastic shells 3/4 may be easily interchanged by 
snapping them on or off the chassis 1 . 

Overview 

[00029] The practice fish 100 has several electronic components which combine to 
allow it to detect when a specially configured lure 5/6 has been cast to within a 
specific distance of the fish's head. This specific distance defines the detection zone 
108. As shown in Figs. 1 and 3, when the lure 5/6 is not within the detection zone 
108, the practice fish is in seeking mode and the tail moves back and forth in a 
swimming motion. However, when the lure 5/6 comes within the detection zone 108, 
the practice fish 100 has eyes that glow, the tail stops moving, and a small speaker 
which may be silent or make a noise similar to that of line very quickly coming off of 
a fishing reel, as shown in Figs. 2 and 4. 

[00030] Fig. 5 shows more detail of the detection zone 108. In Fig. 5, zone A is 
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the primary detection zone and is smaller than but contained within a secondary 
detection zone B. Exemplary sizes for detection zones A and B are 50cm and 
100cm, respectively, although these sizes are merely examples and the present 
invention should not be considered as limited exclusively thereto. Using a switch 
(not shown) on the chassis 1 , the detection zone can be set larger for a beginner and 
then smaller as the caster advances in skill level, 

[00031] The practice fish 100 can move in a predetermined fashion (Figs. 9, 10), or 
be guided by an operator or instructor using a remote controller 7 (Fig. 8). The lure 
5/6 may then be cast in the path of the moving practice fish 100, which will seek for 
the lure 5/6 using one of two modes. One mode is called active detection, where the 
practice fish 100 detects the infrared light which is given off by an IR lure 6 (Figs. 6, 
18, 19, and 26) which has a small circuit board and battery which powers the diodes 
that give off the infrared light. The other mode is called passive detection. When 
using passive detection, the practice fish 100 emits infrared light and the reflective 
lure 5 has a very shiny coating which reflects the emitted light back to the detector, 
as shown in Figs. 7, 16 and 17. 

[00032] When the practice fish 100 is driven using a remote control transmitter 7 
(Fig. 8), this is called manual mode. Manual mode allows a person to stand in one 
spot, drive the practice fish 100 out to a specific casting distance or area, stop the 
fish, and cast to it as it idly remains stationary. Another option would be for one 
person to drive the practice fish 100 while another person casts to it, either while 
moving or stationary. Further, the practice fish may be operated in program mode 
where it will travel in a set of predetermined patterns. 

[00033] Fig. 12 provides a two-dimensional depiction of the chassis 1 and shells 3, 
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4. The two front wheels and two rear wheels of the chassis 1 consist of cast hard 
rubber tires with rims and all-terrain tread for optimal traction under all operating 
conditions. The wheels are attached to the chassis 1 via a spring suspension 
thereby assisting in providing smooth travel on uneven surfaces. The chassis 1 
houses the internal components base 2A and provides support for the outer shells 
3/4 which both protect the internal components and gives the invention its distinctive 
appearance. These outer shells 3/4 can come in several shapes, allowing fishermen 
to correlate the type of fish desired with the casting method typically used under 
normal fishing conditions. One such example of this occurs when the bass shell 4 is 
placed on the chassis 1 while the operator is casting the IR lure 6. Another example 
occurs when the bonefish shell 3 is used when the operator is casting the reflecting 
lure 5. However, other shells and body styles may also be employed. This 
completes the overview of the present invention. The specific components of the 
invention will now be described in more detail. 

Chassis 1 

[00034] Fig. 1 3 shows several of the internal components of the practice fish 1 00. 
The rear wheels are powered by a three speed geared DC drive motor 1C connected 
by a three speed, geared transmission with an external speed selection switch 1 1. 
The front wheels are connected to a front wheel steering linkage 1D which enables 
the chassis 1 to be steered. A steering adjustment acts to hold the front wheels in 
correct alignment during turning. A steering solenoid allows steering to be controlled 
remotely via radio control. When not in remote control mode, a four position steering 
stop switch 1M is positioned on the chassis thereby allowing for an automated 
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steering system. 

[00035] The chassis 1 also includes a battery compartment 1G which houses the 
rechargeable battery that powers the practice fish 100. The on/off switch 1H to this 
power source is attached thereto. Moreover, a DC charge plug 1 L is attached so 
that the battery may be recharged without removal from the chassis 1 . The switch 
2K enables an operator to choose between active and passive detection modes. 
[00036] The internal components base 2A is attached to the top of the chassis 1 . 
This base 2A acts as a mounting platform for the internal parts 2B - 2K. The control 
module 2B is a radio receiver, which obtains its signal from an external antenna 2G 
allowing the practice fish 100 to receive controls from a remote control 7. 
[00037] As shown in Figs. 12, 13, 28A and 28B, the chassis 1 is made of cast 
plastic. The two rear wheels are connected to the motor 1 C which responds to a 
radio control that allows the chassis 1 to be driven forward or in reverse by a radio 
controller 7. Selector switch 1 1 located on the bottom of transmission allows 
selection of three speeds: low, medium or high. 

[00038] As shown in Fig. 27, a steering linkage 1D allows a solenoid to turn the 
front wheels to the right or left. Directly below this steering solenoid there is located 
a steering adjustment which allows for correct alignment of the front wheels. 
[00039] As shown in Figs. 28A and 28B, located on the front surface of the chassis 
1 are two protruding, round lugs 1K-4 onto which two corresponding round holes 
drilled into the shell 3/4 enter for the purpose of securing the front of the shell 3/4 
onto the chassis 1 . On the rear portion of the chassis 1 are two mounting detents 
1K. These mounting detents 1K use a plastic detent button which is extended from 
the chassis 1 by a coil spring. These mounting detents 1 K move slightly when the 
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shell 3/4 is pressed down onto the chassis 1 and then extend outward into two holes 
3D-1 to secure the rear of the shell 3/4 onto the chassis 1 . These mounting detents 
may be depressed through the holes 3D-1 to allow removal of the shell 3/4 from the 
chassis 1 by lifting upwards when the detents are depressed and moving the shell 
3/4 forward to disengage the round lugs 1K-4. 

[00040] As shown in Fig. 27, located on the right side of chassis 1 is a steering 
mechanism 1M having a rotating cylinder with three projecting lugs 1M-1, 1M-2, and 
1M-3 which correspond to turning radii often, twenty, and thirty meters. The 
steering stop 1 M has an external indicator knob 2704 which a user can rotate to set 
steering into one of four positions: manual, ten, twenty, and thirty meter. When the 
indicator knob 2704 is rotated, it locks into the selected position and is held there by 
a small detent (not shown). In manual position, none of lugs 1M-1, 1M-2, or 1M-3 is 
raised above the bottom surface of the chassis 1 so nothing interferes with the free 
movement of steering linkage 1 D. In positions ten, twenty, or thirty, a corresponding 
lug is raised above the chassis bottom 1 thereby forcing steering linkage 1 D to stop 
at a given position when the steering solenoid is energized. This is primarily utilized 
during automatic loop and automatic circle programs. 

[00041] As shown in Fig. 13, attached to the top of the chassis 1 is the internal 
components base 2A. The base 2A can be made of cast plastic, and acts as a 
mounting platform for the internal components 2B through 2J. The base 2A has 
recesses and cut outs which conform to the shape of each component to assist in 
stabilizing and mounting securely thereto. Fig. 13 also shows a control module 2B 
which is the radio receiver for communicating with the remote controller 7. 
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Lur s 5/6 

[00042] Figs. 16 and 17 show the unweighted reflective lure 5 used in conjunction 
with the passive detection device 2C. The lure 5 contains a closed loop, stainless 
steel hook 5A-1 to prevent snags. The loop is narrowed at one end where it is 
coated with a plastic cast, or epoxy coated head 5A-2, upon which a prismatic or 
painted eye 5A-3 is attached. Covering the other end of the loop and extending 
beyond is a highly reflective detection material 5A-4 such as but not limited to mylar 
tinsel. Additionally, an operator could tie their own lure and then apply a reflective 
coating dip or spray thereto. Any of these solutions would be used to reflect the 
infrared light emitted by the passive detection device 2C back to the photo sensor 
2C-1 signifying a detection event, and cause the practice fish 100 to enter into 
detected mode. 

[00043] Conversely, the weighted IR lure 6 (Figs. 18, 19) has lead dumbbell eyes 
which can be rubber coated or stainless or brass for durability. These are necessary 
because people fish with both weighted and unweighted flies which differ 
substantially in their casting requirements, so that training on both is essential. 
[00044] Figs. 18 and 19 are schematic diagrams of the IR lure 6 used in 
conjunction with the active detection device 2D. The plug 6 consists primarily of 
three external components. A stainless steel eye 6B is cast in an impact resistant, 
clear plastic, shell 6A so that the eye 6B is not detachable. A separate, screw-on 
plastic bottom 6C completes the external coverings of the plug 6. It is important that 
the external components of the IR lure 6 be durable, its internal components are 
designed to provide an intense infrared light source so that the photo sensor 2D-1 is 
appropriately triggered. To accomplish this, a small battery 6F is placed in a 
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recessed battery compartment 6E at the upper extremity of the plastic bottom 6C. 
When this piece is screwed into the shell 6A, the battery 6F touches and powers a 
circuit board 6D. This circuit board 6D controls three light emitting diodes 6G 
causing them to emit pulses of high intensity infrared light which, if it reaches the 
photo sensor of the active detection device 2D, signifies a detection. The green LED 
6H is to show that the IR lure 6 is still active and powered up, and that it hasn't been 
knocked out of order by a particularly hard cast. 

[00045] Alternately, the entire IR lure 6 could also be cast in solid plastic with an 
internal rechargeable battery. Because such a device would not require 
disassembling and the resulting threaded or fitted parts, its durability would be 
enhanced. Such a feature would be especially useful when the present invention is 
used on hard paved surfaces. 

Shells 3,4 

[00046] Figs. 14A and 14B show the basic structure for the bonefish shell 3. 
Figure 14A shows the bonefish shell 3 from a top-view and its constituent tail 
assembly 3F, tail pivot 3G, and antenna hole 3H. Fig. 14B shows the bonefish shell 
3 from a side view along with the chassis 1 upon which it is to be attached. The 
detent 1K-1 of the chassis 1 fits into the hole 3D for detent 1K-1 when the fish is 
assembled while the front lug 1K-4 fits into the lug hole 3D-1 . The speaker port 31 
allows sound to easily permeate the shell 3. The antenna hole 3H similarly provides 
an escape route for the antenna 2G. Moreover, the eye opening 3E allows light to 
escape when emitted by the LED eyes 2E. The detection system, including active 
Ports 3B and 3C are cut into the shell 3 for passive detection module 2C and active 
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detection module 2D, respectively.. 

[00047] Figs. 1 5A and 1 5B show the basic structure for the bass shell 4, including 
the tail assembly 4F, tail pivot 4G f and antenna hole 4H. Fig. 15B shows the bass 
shell 4 from a side-view along with the chassis 1 upon which it is to be attached. 
Like the bone fish shell 3, the detent 1K-1 of the chassis 1 fits into the detent hole 4B 
when the fish is assembled while the front lug 1 K-4 fits into the lug hole 4D-1 . 
[00048] The bone fish shell 3 and bass fish shell 4 can be constructed of fiberglass 
cloth and polyester resin, although the present invention should not be considered as 
limited thereto. Figs. 14A-B will now be described with respect to the bone fish shell 

3, although essentially the same details pertain to Figs. 15A-B and the bass fish shell 

4. It is important to note that other shapes could also be implemented within the 
spirit and scope of the present invention, and that Figs. 12, 14A-B, and 15A-B are for 
exemplary purposes only. 

[00049] The bone fish shell 3 has two eye lenses 3E in its upper front surface. 
These lenses 3E are clear plastic, domed on their upper surface, and snap into place 
in a hole through the shell to allow light from LEDs 2E to shine through. These LEDs 
2E are attached to both sides of the internal component base 2A, and are intended 
to resemble the eyes of a fish. Accordingly, the LEDs 2E are programmed to flash 
periodically when the practice fish 100 is in seeking mode and glow brightly for a 
short period after a lure is detected. Similarly, a sound module/buzzer 2F is 
programmed to emit no sound while the practice fish 100 is in seeking mode, but 
once a lure is detected to emit a high-pitched buzzing noise for five seconds. The 
shell 3 also has in its lower rear portion a through hole on each side 3B which allows 
detent 1 K to engage in order to securely hold the shell 3 in place. 
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Passiv Detecti n Mode 

[00050] As stated, two alternative devices for detecting the lure 5/6 exist, a passive 
detection device 2C and an active detection device 2D. As shown in Figs. 23-24, a 
passive detection device 2C uses an array of infrared light emitting diodes 2C-10 
surrounding a photo sensor 2C-1 to allow for detection of a lure that reflects the 
emitted infrared light back to the photo sensor 2C-1 . Also as shown in Figs. 23-24, 
the passive detection system 2C utilizes the same photo sensor and lens as the 
active detection system 2D. The passive system 2C differs from the active system 
2D in that it also includes an array of infrared LEDs around the perimeter of the 
photo sensor 2C-1 . These LEDs are shielded from the photo sensor by a buffer wall 
2404 preventing accidental signaling. The trough 2C-8 in which the LEDs are placed 
is coated on its interior with a highly reflective mirroring surface. Also, the outer wall 
of the trough 2C-8 is slightly higher than the inner wall, thereby eliminating any blind 
spot at the center of the ring of projected infrared light. When in contact with a 
power source, the array of LEDs 2C-10 will emit infrared light that will be directed to 
the ground immediately in front of the fish. The reflecting lure 5 used in conjunction 
with the passive detection system 2C contains a highly reflective, prismatic surface 
capable of reflecting the infrared light emitted by the LEDs 2C-10 back to the photo 
sensor 2C-1. 

[00051] As shown in Fig. 7, a concentrating lens 2C-3 located between the photo 
sensor 2C-1 and the overall ambient light filter 2C-7 concentrates the reflected, 
infrared light beyond the threshold level necessary to trigger a response from the 
photo sensor 2C-1 . This response will be sent to the control module 2B which then 
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signals all other electrical components of the fish to begin the detection cycle. A 
mirrored collector recess (catch-bowl) 2C-2 is located around the photo sensor 2C-1 . 
There is a potential problem that emitted light from the group of LEDS 2C-10 could 
trigger the photo sensor 2C-1 . To prevent this, the photo sensor 2C-1 is located in a 
catch-bowl 2C-2 where a filter 2C-5 protects the photo sensor 2C-1 from being 
tripped accidentally by emitted light instead of reflected light. The catch bowl 2C-2 
and filter 2C-5 also assist in isolating reflected light from ambient light that also may 
cause a false trigger. The rear surface of the concentrating lens 2C-3 is coated with 
a 1-way mirrored coating. 

[00052] Spin cast fishing and bait casting allow a heavy plug to be utilized. Thus, 
the size and weight of this plug makes active detection possible. When fly casting 
however, weight and size are very critical factors. To compensate for this, the 
reflecting lure 5 is tied with a highly reflective material to keep it light weight and 
more realistically castable. Sensitivity in the passive mode is critical due to the loss 
of strength caused by distance and refraction vectors. 

[00053] The passive system 2C differs from the active system 2D in that it includes 
an array of infrared LEDs 2C-10 around the perimeter of the photo sensor. As 
shown in Fig. 24, these LEDs 2C-10 are shielded from the photo sensor by a buffer 
wall 2404 preventing accidental signaling. The trough in which the LEDs are placed 
is coated on its interior with a highly reflective, mirror type surface. 
[00054] Fig. 23 further illustrates that the outer wall of the LED trough 2C-8 is 
slightly higher than the inner wall, thereby allowing the ring of projected infrared light 
to be focused and to have no blind spot at its center. When in contact with a power 
source, the array of LEDs will emit infrared light that will be directed to the ground 
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immediately in front of the practice fish 100. 

[00055] To be effective, the photo sensor 2C-1 must overcome and sort two 
detection problems. The first is constant interference from sunlight, which can be the 
slowest part of the light stream to change. However, the sunlight intensity can 
change in a wide range and can exceed that of other components. The second light 
component to continually cause problems is an ambient background due to artificial 
light. Large fluctuations in the magnitude of the artificial light can be present. 
Furthermore, the artificial light can contain a significant variable component having 
double the supply power frequency i.e., 100-120 Hz. The only desired component to 
be detected are light impulses of 1kHz frequency with a pulse length of 10-15 
microseconds, thus falling within the infrared IR spectrum. The present invention 
seeks to detect these impulses and only these impulses in all light and atmospheric 
conditions and types of reflecting surfaces. 

[00056] To achieve this goal, the reflecting lure 5 used in conjunction with the 
passive detection system 2C contains a highly reflective, prismatic surface capable 
of reflecting the infrared light emitted by the diodes back to the photo sensor. A 
concentrating lens 2C-3 placed between the photo sensor 2C-1 and the ambient light 
filter 2C-7 focuses the desired reflected infrared light beyond the threshold level 
necessary to trigger a response from the photo sensor 2C-1 . This response, 
identical to that occurring within the active detection system 2D, is sent to the control 
module 2B which then signals all other electrical components of the practice fish 1 00 
to transition in detected mode thereby beginning the detection cycle. High sensitivity 
and wide angle of detection area without using any type of extra lenses can be 
provided due to the large surface area of receiving surface of the photo sensor 2C-1 . 
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Active D tection Mod 

[00057] Fig. 25 shows the active detection device 2D. The active detection device 
2D is similar to the passive detection device 2C except that the active detection 
device 2D does not contain an array of infrared lights 2C-10 and does not have a 
concentrating lens 2C-3. Instead, the IR lure 6 (Figs. 18, 19, 26) emits IR light 
pulses to the active detection device 2D, rather than using reflected light. In Fig. 25, 
a photo sensor 2D-1 rests on a sensor holder 2D-6, which is surrounded by an 
ambient light filter 2D-3. An additional light filter 2D-4 ensures that the photo sensor 
2D-1 is not falsely triggered. 

[00058] As shown in Figs. 18, 19, and 26, the IR lure 6 used in conjunction with the 
active system is comprised of a clear plastic shell 6A containing three very strong 
infrared LEDs 6G, which are connected to a small circuit board that is powered by a 
small battery. As soon as the IR lure 6 is assembled, the three LEDs emit strong 
pulses of infrared light which is amplified by a mirror coating on the outside surface 
of the body of the IR lure 6. When the IR lure 6 is cast near the head of the practice 
fish 100 or in its detection zone 108 (Figs. 1-6), the photo sensor 2D-1 detects the 
presence of the infrared light pulses emitted by the IR lure 6 thereby causing an 
electrical signal to be sent to the control module 2B, which then signals the other 
electrical components triggering the fish to begin its detection cycle. 
[00059] As shown in Fig. 6 (with proportions exaggerated), the practice fish 100 
carries in its nose a photo sensor 2D-1 approximately the size of a quarter. When 
electrical power is provided and the practice fish 100 is set in active detection mode 
using the switch 2K (Fig. 13), the circuit board and photo sensor 2D-1 will search for 
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impulses of infrared light. To avoid false detections, the intensity of this infrared light 
must meet a certain threshold level before the detection is made. Also, an ambient 
light filter 2D-3 attenuates unwanted light signals. 

Negative Feedback Mode 

[00060] An alternative mode includes a mechanism for triggering negative 
feedback from the practice fish 100 when an operator makes a casting error. This 
mode would be neither seeking mode nor detected mode, but instead a negative 
feedback mode. Such a mode could be triggered by, for example, the operator 
hitting the practice fish 100 with the lure 5/6. The practice fish 100 could be 
programmed to enter negative feedback mode in which it says "ouch" and or do 
something negative like skit away, not enter detected mode, and/or not return to 
seeking mode for 30 seconds or some other period. 

Sound Module 

[00061] As shown in Fig. 13, the sound module 2F consists of an audio playback 
unit attached to two speakers (not shown). The speakers align with holes 3I/4I (Figs. 
14B, 15B) in the shell 3, 4 so that audio sound may be transmitted from the speaker 
inside the shell 3, 4 to the surrounding area. The audio playback unit will have a pre- 
recorded audio noise on a five second loop. During detection, the audio unit will be 
instructed by the control module 2B to play the five second audio loop. The pre- 
recorded audio noise will be similar to that of the sound of a fishing reel's drag when 
line is being stripped off of the reel at a high rate of speed. An electrical audio 
buzzer which emits a similar noise can be substituted for an audio playback unit. 
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External Antenna 2G 

[00062] Fig. 1 3 also shows the external antenna 2G, which is electrically 
connected to control module 2B and receives the series of transmitted signal from 
the controller 7. The stainless steel wire antenna 2G has a coiled area at its base to 
help absorb shock and prevent breakage. The tip of the antenna 2G has a plastic 
protective ball to protect the tip from causing an accidental puncture. Alternatively, a 
non-protruding internal antenna could also be used. 

Module for Programs 2H 

[00063] A module for program modes 2H allows a pre-programmed path way in 
which the practice fish 100 will travel. Module 2H allows a radio transmitted signal 
from the display for program 7K to activate a micro-circuit which operates 
automatically rear wheel drive unit 1C and front wheel steering unit 1D. 
[00064] Two modules attached beneath the main control module 2B provide 
alternative sources of control for the fish. The module for program modes 2H is 
mounted towards the front base of the control module 2B, governs the motion of the 
fish while in any of its programmed routes. The module for manual mode 21, 
mounted towards the rear base of the control module 2B and governs the motion of 
the fish while it is under manual radio control. The module 2H could also include 
additional memory and processing features thereby extending its ability to set up 
routes more complex than circles or loops, according to operator preferences. 

Tail Motor Assembly 2 J 

[00065] As shown in Figs. 1 1 A and 1 1 B, a tail motor assembly 2J allows rotary 
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motion from a motor 2J-1 to be transferred to tail drive lever 2J-4 (also known as a 
pivot arm) which is made of plastic. Both shells 3, 4 have at their rear end a pivoting 
tail mechanism in which the tail drive lever 2J-4 engages the flexible plastic fingers 
3F-1 . The cam plate 2J-2 is made of cast aluminum alloy, attached by a set screw 
2J-5, and driven by a motor 2J-1 which turns the upright cam pin of 2J-6 thereby 
causing the tail drive lever 2J-4 to move back and forth on stainless pivot pin 2J-3. 
The motor 2J-1 can move for example at one rpm per second, although other rates 
are possible. The signal from the control module 2B causes the motor 2J-1 to 
activate a moving part 2J-4 which rests in the fork of the tail mechanism. The tail 
portion 3F-3 is a flexible, plastic, tail shaped blade. The activation of motor 2J-1 
transfers motion through pivot point 2J-3 and pins 3F-4 to the tail 3F-3 resulting in its 
oscillating back and forth thereby creating the appearance of a swimming motion. 

Remote Controller 7 

[00066] Figs. 20, 21 , and 22 show an exemplary embodiment of the remote 
controller 7. It is important to note that Figs. 20, 21 , and 22 are but one possible way 
of achieving a remote controller 7, and that alternate embodiments are contemplated 
within the spirit and scope of the present invention. The following description will 
describe the remote controller 7 as communicating by radio, but other 
communications means could also be used, including but not limited to WiFL The 
radio controller upper half 7A and lower half 7B with belt clip 7N combine to form an 
assembly which is made of cast plastic with various openings, recesses, and cutouts 
for components 7E through 7R. The controller 7 is powered by a battery 7D which 
fits into battery compartment 70 where it engages a positive and negative terminal 
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when pressed into its resting position. The battery compartment 70 is then closed 
by snapping battery compartment 7P into position. 

[00067] The controller 7 has an antenna 7E approximately 6 inches long made of 
stainless steel wire with a coiled area at the base to minimize breakage. The 
controller has on the upper display surface a battery power display 7G (Fig. 20). The 
display 7G shows the power level of battery 7D by lighting a red and green strip to 
show remaining power level of battery 7D. The display 7G is activated by 
depressing power display button and will only be energized to display when button is 
depressed and held. 

[00068] The controller 7 also has on its upper display surface an emergency stop 
button 7F (Fig. 22) which, when depressed will signal the fish vehicle so that all 
motion whether manual or program will immediately stop. Once the stop button 7F is 
pushed, it locks into a down locked position and must be rotated one half turn to the 
left, to cause it to spring up and be reset. 

[00069] The controller 7 has a forward and reverse toggle button 7H on its upper 
display surface, with center rest position for neutral. The toggle button 7H allows the 
operator to use the left thumb to drive the practice fish 100 in manual mode, forward 
and backwards by remote transmitter 7Q which transmits signals from components 
7F, 7H, 7L, 7J, and 7M. Additionally, the controller 7 also has a right and left toggle 
button 7L on its upper display surface with center rest position for straight. The 
button 7L allows the operator in manual mode to use the right thumb to control the 
right and left steering motion of the fish vehicle by activating transmitter 7Q. 
[00070] An abbreviated view of portions of the remote controller 7 is shown in Fig. 
22, in which the program start and stop buttons 7M, 7J transition the remote device 7 
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in and out of program mode. The button 7M activates the program shown on display 
7K. The button 7 J stops the program displayed on the display 7K. By lighting an 
LED directly above each of the buttons associated with C, L1, L2, or L3, the display 
7K indicates when the practice fish 100 is in circle mode or one of the three loop 
modes. When the button 7Z has been moved from Manual position (left) to Program 
position (right) as symbolized by the large M and P in Fig. 22, the buttons and LEDs 
on the right side of switch 7Z may be activated. By pressing the button below a 
program such as C, L1, L2, or L3, that program's indicator LED will light. For 
example, depressing program start button 7M will then start the automatic program 
selected on display 7K. Like with radio buttons, only one automatic program may be 
selected at any given time, but one button will always be selected. The program 
controller 7R will relay to remote transmitter 7Q a prerecorded series of directions 
which will cause the practice fish 100 to move in the circle or loop which has been 
selected on the display 7K. This automatic program is started by the button 7M and 
stopped by the button 7J. 

[00071] As stated, there are other variations of the controller 7 possible within the 
present invention, including an expanded control panel In which more complex 
movements and routes can be set up and then downloaded to the practice fish 100. 
Thus, the remote controller 7 described above is but one possible implementation for 
controlling the practice fish 100. Other ways of controlling are also envisioned, 
including but not limited to a laptop computer or handheld Palm™ device. In an 
alternative embodiment, a hands-free voice-activated controller 7 is contemplated. 

Manual Control Mode 
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[00072] The manual control mode is achieved by pushing the switch 7Z to its 
leftmost position directly under the letter 'IVT in Fig. 22. Manual control allows for 
moving the practice fish 100 in a path determined by the operator. For manual 
control mode, the chassis 1 needs to have the steering mechanism 1 M set to the 'off' 
or 'manual 1 position. At first usage, the speed select switch 11 (Fig. 13) should be set 
for low speed. The medium or high speed may be used later as the operator's skill 
level with the controller 7 develops. The radio receiver in the practice fish 100 
receives the radio signals and transmits them to the drive motor 1 C and the steering 
mechanism 1M. 

Circle Mode 

[00073] The circle mode is obtained by sliding the switch 7Z (Fig. 22) to its 
rightmost position thereby placing it in 'program 1 mode, and then pushing the button 
under 'circle' mode C. Being sure the practice fish 100 is in an open area of at least 
the diameter selected by the operator will ensure that it has adequate space to 
execute the automatic circular path about to be started. When the operator is ready, 
pressing switch 7M (program start) will cause the practice fish 100 to move in a 
circular path clockwise. It will continue in the circular path in seeking mode until one 
of the following occurs: detected mode occurs; pressing button 7J (stop program); or 
pressing the emergency stop button 7F. If the practice fish 100 is stopped by the 
activation of a detection cycle, when the five second detection cycle is finished, the 
fish vehicle will continue on its automatic circular path. If, by pressing program stop 
7J, the fish vehicle has been stopped during circle mode, the vehicle will remain 
motionless until program start button 7M is pressed or a different program is 
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selected. 

[00074] As shown in Fig. 27, the steering solenoid 1 M has four positions which 
are: off, ten meter, twenty meter, and thirty meter. The solenoid 1M has an external 
knob 2704 which allows the operator to select one of the previously mentioned 
selections. Alternatively, the knob 2704 can be replaced with a motorized 
mechanism operated by the remote controller 7. Rotating the solenoid 1 M causes a 
series of raised lugs 1M-1, 1M-2, and 1M-3 to be rotated and locked into a position, 
so that the steering linkage 1D strikes one of the raised lugs thereby causing the 
front wheels to be held in such a way that they cause a given diameter radius to be 
traveled. In manual mode, no lug is raised above the surface of the chassis 1, so that 
the steering linkage 1 D is free to operate at its maximum range of movement. As 
shown in Fig. 27, when the knob 2704 has been turned to one of the other settings, 
the steering linkage 1D will strike the steering solenoid 1M. Holding the steering 
mechanism 1 M in a given position and activating the DC drive motor 1C will allow 
the practice fish 100 to travel in a circle. 

Loop Mode 

[00075] In order to execute the loop program, an operator must begin by setting 
the on/off switch 1 H (Fig. 13) to the 4 on' position and then set the speed switch 1 1 to 
the slow position. For a ten meter loop, it is necessary to set the steering/stop switch 
1 M (located on the chassis 1 ) to the 1 M-1 position. Turning to the remote control 7, 
the operator can then set the switch 7M to its rightmost position under the letter P 
(for Program mode), which enables pressing of an on/off button below the selected 
loop program L1, L2, or L3. Pressing any of L1 , L2, or L3 buttons will light the 
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corresponding green indicator LEDs located directly above that button. Supposing 
the operator pressed the L1 button, the practice fish 100 and remote controller 7 
would then be ready to execute a ten meter loop mode program. The operator 
should place the practice fish 100 on a large, level, open area in order to allow 
adequate space for movement. 

[00076] The operator may then press the button 7M in order to begin the loop path. 
The practice fish 100 will travel in one half of a ten meter circle going clockwise from 
its starting position, will then travel in a straight line from that tangent point for ten 
meters, will then execute another ten meter half circle, then travel in a straight line 
for ten meters, finally returning to its starting position. Thus, the loop will be a 
continuous motion. The practice fish 100 will continue moving in this manner until 
one of three things occur: a detection cycle, stop program button 7J, or emergency 
stop button 7F. These three interactions are exactly the same as in circle mode. 
Loop program two and loop program three, when selected from panel 7K (Fig. 22), 
operate in exactly the same manner as loop program one, except the straight drive 
distances are twenty meters for loop program two and thirty meters for loop program 
three. This allows three loops of ten meters in width, with three different lengths. 
[00077] Timers (Figs. 31, 32) inside the fish vehicle's control module 2B will allow 
a loop to be generated as follows: the loop begins with drive motor 2C rotating the 
steering mechanism 1M forward thereby stopping the steering linkage at the ten 
meter radius setting. These positions are held by the timer until the practice fish 100 
has formed one half of a ten meter diameter circle. At that time, the controller 2B 
returns the steering linkage to its center, rest position. This will allow the practice fish 
100 vehicle to travel forward from the tangent point of the half circle. This will 
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continue until the practice fish 100 has traveled the distance timed by the timer. The 
fish vehicle will then execute another clockwise one half circle, then another timed, 
straight drive distance. This process of engaging the drive motor continuously, and 
alternating locking the steering linkage to the right, or straight for timed periods, will 
generate a series of loops of a given width and length. 



Seeking Mode 

[00078] During seeking mode, either passive detection module 2C or active 
detection module 2D will have been selected using switch 2K located on the front 
portion of I.C. base 2A, thereby utilizing either reflective lure 5 or IR lure 6. Thus, 
when the switch 1 H is turned to the "on" position, one of the detection modules 2C or 
2D is activated. Regardless of which, while the switch 1 H is in the "on" position, the 
practice fish 100 defaults to seeking mode. During the seeking mode, the following 
occur: 

• LED eyes 2E are flashing once per second, 

• tail mechanism 3F is being driven by tail motor 2J so that it moves back and forth in a 
swimming motion, completing a back and forth cycle every 1.5 seconds 

• Sound module 2F is silent 

• Detection devices 2C or 2D are actively seeking for the lure 5/6, regardless of whether the 
practice fish 100 is stationary, being driven in manual mode, operating in circle mode, or 
operating in loop mode. 

Detected Mode 

[00079] When the practice fish 100 has been in seeking mode and comes within 
range of the lure 5/6, as stated either the active detection module 2D or passive 
detection module 2C will activate, but never both. During a detection cycle the 
following will occur simultaneously: 

• all power will be cut to drive motor 1 C, bringing the vehicle to a sudden stop if it has 
previously been moving 

• LED eyes 2E will glow brightly for five seconds 
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• sound module 2F will emit through its two speakers a shrill high pitched buzzing sound for five 
seconds 

• power will be cut to tail motor 2J, thereby stopping its movement. 

[00080] The detection cycle lasts for five seconds, which is timed through control 
module 2B. Once a detection cycle has been completed, all systems will 
automatically go back to seeking mode. Although not shown, the present invention 
also contemplates a tracking and display mechanism for showing how many casts 
have been made and how many resulted in a transformation from seeking to 
detected mode, in other words a successful cast. Such statistics could be relayed 
from the practice fish 100 to the remote controller 7 and displayed on the front panel 
of the remote controller 7 or some other scorekeeping device. This is relevant 
because it is contemplated that the present invention could be employed in fishing 
contests, dueling casts, and other forms of entertainment and exhibitions. 
[00081] If the practice fish 100 has been executing a programmed path, it will 
continue on that previously designated path. While the practice fish 100 is in 
seeking mode, it is capable of detecting the lure 5/6 and execute a detection cycle. 
This is true whether the practice fish is in stationary, manual, automatic circle, or 
automatic loop modes. 

Electrical Features 

[00082] The electrical features of the present invention will now be described as 
shown in Figs. 29-35, although these Figures are for exemplary purposes only and 
the present invention should not be considered as limited exclusively thereto. Figs. 
29-35 represent a complex circuit having a variety of important characteristics which 
will be described hereinafter. However, for clarity, Figs. 29-35 interrelate through IO 
points 101-1018, U1-U11, and X1-X23, which appear in various of Figures 29-35, 
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depending on relevance. Figs. 29 and 30 show the signals which are brought into 
the system through different switches in manual and program modes, respectively. 
The signal conditioning blocks which consist of resistor-capacitor combinations and a 
fast acting Schmitt trigger inverters U1A, U1B, U1C, and U1D (Figs. 29, 30) do not 
permit any contact bounces to affect the subsequent parts of the circuit. However, 
other debouncing mechanisms could also be used other than those shown in Figs. 
29 and 30. In the manual mode, 4-position rotary switches have been used for both 
the forward-reverse and left-right direction movement signals. However, rocker 
switches or some other switching mechanism could also be used. 
[00083] The 'program start' push button 7M (Fig. 22) is a momentary contact, 
normally open push-button, as are the three Loop and the Circle buttons L1, L2, L3, 
and C. For safety concerns the stop push-button 7F is a momentary contact, 
normally closed button. When either of the loop push-buttons or the circular 
movement push-button is actuated this information is also indicated by OR-ing these 
signals using OR gates U3A, U3B, and U3C. 

[00084] Figs. 31 and 32 show the timing signals which are generated for use 
throughout the system. In Fig. 31, a 555 timer operating in astable mode continually 
generates pulses of 1 second duration. For the purpose of simulation studies, this 
time can be shortened using the resistors r2, r1 and capacitor c2. In Fig. 32, a 
monostable non-retriggerable timer 74121 is used for indicating that the practice fish 
100 has entered detected mode by generating a pulse of 5 seconds output at the Q 
pin. 

[00085] Fig. 33 shows the circuit for generating the timing control for the three 
different loops. The 1 second astable signal included as a nested sub-circuit is 
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successively fed into a series of JK-type flip-flops A, B, C, D operating in toggle 
mode. This causes the time period of the 1 second pulse to be multiplied 
successively by a factor of 2 as it passes through each flip-flop. This also generates 
a count of 0 to 15 if outputs are taken from the output pins of each flip-flop A-D. 
[00086] For the smallest loop, the circular control mechanism would be activated 
when the count is 0 and again when it is at 8. For a count of 1 to 7, and again from 9 
to 15, the circle control is turned off, so only linear motion can occur. Using circuit 
minimization techniques a logic gate minimization using and and or gates is 
developed for the function representing when the loop 1 output should be energized. 
Fig. 33 shows but one possible implementation of an array of logic gates, however 
the present invention should not be considered as limited exclusively to the circuit 
shown in Fig. 33. The leds shown in Fig. 33 are useful for indicating the counter 
states during manufacturing and test of the practice fish 100. 
[00087] For successively larger loops, one additional count is added to the on 
period for which the circular control mechanism is turned on. Hence, in loop 2 the 
mechanism is on for count of 0, 1 and 8, 9; while in loop 3 it is on for a count of 0, 1 , 
2 and 8, 9, 10. Again, it is to be emphasized that the above Figs. 29-33 are for 
exemplary purposes only, and other type of circuits could also be employed within 
the scope of the present invention. 

[00088] Fig. 34 shows a circuit directed toward the program mode movement 
control of the fish. Fig. 34 incorporates several sub-circuits: the timing from the loop 
control block shown in Fig. 33, the signal conditioning block of Fig. 29 for manual 
mode, as well as the logic blocks of Fig. 30 for program mode. 
[00089] As shown in Fig. 34, D-type flip-flops are used so that the push button 
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signals generated by the program mode are latched. When the push button of loop 
1 , for example, 1 is pressed, the particular flip-flop associated with it is set, and 
simultaneously a reset pulse is applied to the other 3 flip-flops loop 2, loop 3 and 
circle movement. All of the outputs from theses flip-flops are OR-ed together at OR 
gates USA, USB, and U5C (Fig. 34), and await initiation of the cycle by pressing of 
the program start push-button 7M while in program mode. 

[00090] Figure 35 combines the functionality of the program mode block along with 
that of the manual mode and generates outputs for controlling the different 
movements in the fish as well as status indications. It also lists the steps which a 
operator must take to initiate different modes of operation, showing the push- 
buttons/switches to be pressed. 

[00091] Additionally, Fig. 35 indicates through the use of probe signals whether the 
lure 5/6 has been detected. When in seeking mode, the practice fish 100 has its tail 
motor on as indicated by the led signal, its buzzer off and its eyes blinking once 
every second. This is achieved through the use of the 555 astable timer and 
absence of the "bait detected" pulse, as shown at logical positions U1B and U6A at 
the bottom of Fig. 35. Once in detected mode, all movement in the fish stops for 5 
seconds, the buzzer is turned on and the leds glow steadily. 
[00092] Probe points have been liberally incorporated in the circuits of the present 
invention for evaluating the state of signals at various points. For example, Figs. 29- 
35 all show probe points for indicating loop control which includes both circular and 
linear components. While in a loop the linear movement is always on, while the 
circular movement is initiated at specific intervals. By looking at the probe points it is 
possible to evaluate the movement occurring in the system and make appropriate 
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adjustments to the circuits during manufacture and test. 

[00093] Again, Figs. 29-35 are for exemplary purposes only, and the present 

invention should not be considered limited exclusively to the implementations shown 

therein. For example, a programmable logic device such as the gal16v8 chip could 

be implemented for moving a significant part of the digital circuitry used for 

controlling the output signals onto a programmable chip. 

[00094] It is anticipated that various changes may be made in the arrangement 

and operation of the system of the present invention without departing from the spirit 

and scope of the invention, as defined by the following claims. 
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